at least some of the perennial Glycine species. Some were placed below the transplanted seedlings. In the initial evaluation species carry resistance to soybean pathogens like Heterof 767 accessions, 134 had partial resistance with 65 of these accessions odera glycines Ichinohe (Riggs et al., 1998) , Microbeing G. tomentella Hayata. In a replicated set of selected accessions, G. tomentella had several accessions that were consistently rated as sphaera diffuse Cke. & Pk. (Mignucci and Chamberlain, partially resistant. These perennial Glycine species represent potential 1978), Phakopsora pachyrhizi H. Sydow & Sydow untapped sources for improving disease resistance in soybean. Schoen et al., 1992) , Phytophthora soja Kaufmann & Gerdemann (Kenworthy, 1989) , Septoria glycines Hemmi (Lim and Hymowitz, 1987) , and G.L. Hartman, USDA-ARS and Dep. of Crop Sciences, M.E. Gardyellow mosaic virus (Horlock et al., 1997 
Sclerotinia stem rot (SSR) or as white mold on soybean
The cultivated soybean, having a relatively narrow genetic base, may have insufficient levels of disease reand other crops. The disease is one of the most important on soybean grown in the north central states of the sistance. Other germplasm, including the wild perennial Glycine species that has more genetic diversity than USA and in regions of southern Ontario, Argentina, and Brazil (Grau and Hartman, 1999; cultivated soybean, may contribute to increasing disease resistance levels through interspecific crosses. The ob-1998). In 1994, SSR was ranked second to soybean cyst nematode in yield-reducing diseases in the USA jective of this study was to screen all the available accessions of the perennial Glycine species for resistance to (Wrather et al., 1997) . The importance of finding better sources of resistance in soybean was recently demonthe pathogens that cause SSR and SDS. strated when all G. max accessions in the USDA-ARS collection from maturity group III and earlier were MATERIALS AND METHODS screened for S. sclerotiorum resistance. Although none Seeds of the perennial Glycine species were scarified by of these accessions are known to be immune, a few scoring seed coats on the opposite side of the hilum with a of them have good resistance to SSR and are being daylight at 24 Ϯ 3ЊC/18 Ϯ 3ЊC day/night temperature. For all f. sp. glycines (Roy et al., 1989; Rupe, 1989; Roy, 1997) , evaluations, transplanted seedlings were grown for 2 to 3 wk has been reported from Argentina, Brazil, and the USA before being inoculated. Seeds of the soybean checks were (Rupe and Hartman, 1999 (Roy et al., 1989; Rupe, 1989) . Disease is most sions (Table 1) conditioned by a dominant gene (Rfs) in cultivar Ripley (partially resistant) were used as checks . A (Stevens et al., 1993) and quantitatively in cv. Forrest final selected set of 12 accessions (Screen 3A and 3B), which (Hnetkovsky et al., 1996) . A number of accessions in were based on those 53 accessions that preformed well within the soybean germplasm have been screened for resissome of the species, was screened in two trials with three tance with several new sources with at least partial resisreplications each.
An isolate of S. sclerotiorum originating from infected tance being reported . . A template was used to make three furrows that were 30 cm long, 2 cm deep, and the perennial plants, a single plug, mycelial-side down, was placed on the newest leaf petiole touching the main stem or 3 cm apart. Five cubic centimeters of infested sorghum seed was evenly distributed in each furrow about 800 cm 3 of soil in the plant whorl. For soybean plants, a single mycelial plug was placed mycelial-side down on a cotyledon approximately mix was added to cover the infested seed to a depth of 2 cm. Transplanted seedlings or seeds were added to each furrow 2 mm from the stem of each seedling. Following inoculation with the plug method, all seedlings were lightly misted with after reapplying the template to make a 2-cm-deep furrow directly over the infested sorghum seeds. Trays were placed water from a hand atomizer to increase humidity and then covered with a plastic dome that fit over individual flats. The in a greenhouse at 20 to 30ЊC and watered daily. Disease severity was rated for each plant 21 d after planting based dome-covered flats were placed about 1 m under black mesh shade cloth (80% light reduction) to prevent heat build up on a scale of 1 to 5: 1 ϭ no symptoms, 2 ϭ light symptom development with slight mottling and mosaic (1-20% foliage inside the domes. After 2 d, the domes and shade cloth were removed. The number of total seedlings that survived was affected), 3 ϭ moderate symptom development with interveinal chlorosis and necrosis (21-50% foliage affected), 4 ϭ heavy counted daily usually beginning with the day the dome was removed until plants stopped dying, which was 4 to 5 d after symptom development with interveinal chlorosis and necrosis (51-80% foliage affected), and 5 ϭ severe symptom developthe first rating. For the last set, the area under the survival curve (AUSC) was calculated on the basis of four ratings ment with interveinal chlorosis and necrosis and/or dead plants (81-100% foliage affected). For the last set, the area under recorded daily (Shaner and Finney, 1977) .
For SDS evaluations, five plants of each of the 767 accesthe disease progress curve (AUDPC) was calculated on the basis of four ratings recorded 2 to 4 wk after inoculating sions (Table 1) were screened once in a series of eight runs. The cultivar Spencer was used as a susceptible check in each (Shaner and Finney, 1977) . A correlation coefficient was caculated to compare ratings run. A selected set of 67 accessions (Screen 2), which were based on the results of the non-replicated runs with some for the initial nonreplicated evaluations of SSR and SDS. The data for Screens 3A and 3B were analyzed by analysis of accession representing most species, was further screened in two replicated trials with five plants per each of four replicavariance (SAS Institute, Cary, NC). Means were compared by least significant differences at P ϭ 0.05. tions. A final selected set of 15 accessions, which were based on those 67 accessions that preformed well within some of the species, was screened in two trials with three replications accessions screened for resistance to S. sclerotiorum was A F. solani f. sp. glycines isolate, Mont-1 (Hartman et al., 39% whereas the survival of Williams was 34% (Table   1997) (Benth.) Tind. (64%); G. tomentella had one of the sistant check PI 520 733 (Table 3 ). In the third screen, most of the G. tomentella accessions had disease ratings lowest survival percentages (9%). Plant survival greater than 75% was not found in G. arenaria Tind., G. argyrea that did not differ from the partially resistant check (Table 3 ). Tind., G. curvata Tind., G. cyrtoloba Tind., G. latrobeana (Meissn.) Benth., and G. pindanica Tind. & Cra-
RESULTS AND DISCUSSION
There was a significant (P Ͻ 0.0001) positive correlation (r ϭ 0.3, n ϭ 765) between SSR survival ratings ven (Table 1 ). In the second screen, all selected G. tabacina accessions for the third screen had greater than and SDS disease ratings. In general, the species that had higher survival ratings after inoculating with S. scler-82% survival (Table 2 ). In the third screen, four of the G. tabacina accessions had ratings that did not differ otiorum were more susceptible to F. solani f. sp. glycines and vice versa. It is not known why there are these from the partially resistant soybean check (S19-90), while the rest of the accessions had ratings that did not differences in stem versus root resistance, but it is very likely that the mechanism of resistance between the two differ from the susceptible check (A2242) ( Table 2) .
On the basis of the intitial SSR screen, accessions are different. In addition, it is not known how these wild perennial Glycine species would perform under with the B genome (G. latifolia, G. microphylla, and G. tabacina) had better survival ratings along with some epidemic conditions in the field. Although field evaluations are important, the lack of adaptation in these peaccessions with the A genome (G. canescens F.J. Herm. and G. clandestine Wendl.) and the F genome (G. falcata rennial Glycine species to field conditions would make it difficult to evaluate this unique collection in the field. Benth.) (Table 1) . Resistance within the G. tabacina accessions was not associated with distribution within a Novel sources of resistance were identified in accessions of the perennial Glycine species. Accessions bespecific region or country of origin. In addition, within the polyploid G. tabacina, resistance to S. sclerotiorum longing to G. tabacina, G. tomentella, and G. clandestina represented the majority of accessions screened. Of the was approximately equal in those accessions lacking adventitious roots (genome AAB 2 B 2 ) and those acces-16 perennial Glycine species, G. albicans Tind. & Craven, G. hirticaulis Tind. & Craven, and G. lactovirens sions having adventitious roots (genome BBBB) (Costanza and Hymowitz, 1987) .
Tind. & Craven, were not evaluated because these species are recalcitrant regarding multiplication under The average disease severity ratings of plants representing the 767 accessions screened for resistance to F. greenhouse conditions at Urbana, IL. A number of useful traits have been identified from solani f. sp. glycines was 3.1, whereas the rating of Spencer was 3.8 (Table 1) . Plants representing accessions of accessions of at least some of the perennial Glycine species. Sources of resistance have been reported for G. argyrea had the lowest disease severity ratings (1.7) followed by G. curvata (1.8), and G. cyrtoloba (2.1); G. some soybean fungal pathogens (Lim and Hymowitz, 1987; Kenworthy, 1989; Mignucci and Chamberlain, tabacina had the highest disease severity ratings (3.6). Disease severity ratings of less than 2 were not found 1978; Schoen et al., 1992) , nematodes (Riggs et al., 1998) , and viruses (Horlock et al., in G. arenaria, G. latrobeana, G. microphylla, and G. pindanica (Table 1 ). In the second screen, all but five 1997). Because of the complexity of the different ecological niches that these perennials occupy in their natural of the selected perennial accessions for the third screen had lower disease severity ratings than the partially rehabitat, it is likely that a multitude of useful traits includ-
